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LETTERS TO THE EDITOR 
Transposition of the great  arter ies 
To the Editor: 
I read with interest the report by Houyel and associates 1 
on transposition of the great arteries {S,D,L}, a complex 
not so newly recognized as the authors suggested. 
As reported by the authors and some others pre- 
viously, 2-5 transposition of the great arteries with levo- 
malposed great arteries (L-TGA) is a rare anomaly (0.3% 
of a large series of specimens with congenital heart 
malformations and 4% of cases of anatomically proven 
complete TGAZ). Some findings of L-TGA include a high 
frequency of certain associated anomalies, specifically, 
abnormalities of the position of the cardiac apex, juxta- 
position of the atrial appendages, anomalies of the atrio- 
ventricular valves, ventricular septal defects (VSDs), pul- 
monary outflow tract obstruction, abnormal infundibular 
pattern, 2-5 and ventricular malrotation. 4' 5 It shares these 
findings with other closely related anomalies character- 
ized by a levoposed aorta and D-loop (noninverted) 
ventricles, including some types of double-outlet right and 
left ventricles and some types of anatomically corrected 
malposition. Years ago my colleagues and 12-s suggested 
that a syndrome (then called aortic levoposition without 
ventricular inversion) existed that included all these anom- 
alies and could be produced by similar morphogenetic 
faults. This raised the possibility of the existence of a 
common spectrum of development wherein minor differ- 
ences in the alignment of conus and ventricles could 
produce, for example, L-double-outlet right ventricle with 
subpulmonary VSD, L-TGA, or L-double-outlet left ven- 
tricle with subaortic VSD. 
The report by Houyel and associates and our previous 
reports, as well as the report by Lincoln and associates, 6 
show similar findings on the very high frequency of VSDs 
(with a peculiar anatomy that deserves emphasis, most 
being of malalignment type and some caused by combined 
malalignment and infundibular septal deficiency) and 
conoventricular malalignment. A difference between our 
series, however, is the frequent presence of a bilateral 
conus in our cases whereas Houyel's group found only one 
case. 
Pulmonary outflow tract stenosis was more frequent in 
our cases, whereas right ventricular hypoplasia nd strad- 
dling atrioventricular valves were less frequent han re- 
ported by Houyel and associates. Ventricular malposition 
was not present in our initial anatomic series of L-TGA 
but was seen later 3-s and was frequent in the other types 
of the syndrome. Juxtaposition of the atrial appendages 
was also seen more frequently than in D-TGA. 
Absence of the left coronary artery was not a feature of 
our cases of L-TGA, and in other types of the syndrome 
there were few cases of single left coronary artery and no 
cases of single right coronary artery. We noticed, however, 
that absence of the coronary sinus without splenic anom- 
alies was surprisingly common in our cases. 
The surgical implications of these anatomic peculiari- 
ties were analyzed in previous reports, < ~ but surgical 
advances ince then (foremost among them the contribu- 
tions of Dr. Planchd's group) may have rendered obsolete 
some of the previous considerations. However, our surgi- 
cal experience with older techniques in these patients was 
very satisfactory, with no hospital deaths (three of four 
operations on this group of patients 3 were performed by 
Aldo R. Castafieda t Children's Hospital Medical Cen- 
ter, Boston, Mass.). Lincoln and associates, 6 using similar 
techniques, also reported survival at least 1year after the 
operation in all their patients. 
I congratulate the authors on their successful surgical 
experience and fully agree with them on the statement 
that L-TGA deserves special attention among the various 
forms of TGA with atrioventricular concordance. 
Eduardo Otero-Coto, MD, PhD 
Service of Cardiovascular Surgery 
Hospital Clinico Universitario 
Avda. Blasco Ibahez 18 
46010 Valencia, Spain 
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12/8/72121 
Reply to the Editor." 
We thank Otero-Coto for his interest in our article, 1
for his comments, and for drawing attention to his own 
work on hearts with {S,D,L} segmental anatomy. 25 
Otero-Coto's publications deal with anatomically cor- 
rected malposition {S,D,L} (ACM), double-outlet right 
ventricle {S,D,L} (DORV), transposition of the great 
arteries {S,D,L} (TGA), and double-outlet left ventri- 
cle {S,D,L} (DOLV). He hypothesizes that despite the 
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different possible types of ventriculoarterial alignments 
(ACM, DORV, TGA, or DOLV), hearts with {S,D,L} 
segmental natomy nonetheless constitute a syndrome or 
spectrum of anomalies that may have a similar morphogen- 
esis. 2-5 
Otero-Coto chides us by saying that TGA {S,D,L} is 
"not so newly recognized" a complex as we said it was. His 
reaction in this respect is understandable, b cause he well 
remembers his own Work on this subject. 2-5 
However, we think that Otero-Coto may not have fully 
understood what we meant. We said: "The transposition 
of the great arteries {S,D,L} complex is delineated for the 
first time from the anatomic, diagnostic, and surgical 
standpoints in this study of 26 cases: 16 surgical and 10 
postmortem. ''a We did not mean to suggest hat TGA 
{S,D,L} had never been published previously. Indeed, one 
of us (R.VP.) reported three postmortem cases of TGA 
{S,D,L} in 19686 and six additional utopsy cases in 1977. 7
In our 1995 paper, awe did not refer to our own previous 
reports of TGA {S~D,L}, 6;7 or to those of Otero-Coto 2-s 
or others, 8because our paper 1was not intended to be a 
literature review. 
Instead, one of the main purposes of our recent publi- 
cation ~ was to demonstrate hat TGA {S,D,L} is statisti- 
cally significantly different from the more common TGA 
{S,D,D} in at least six different respects. This study ~ was 
the first time, to our knowledge, that TGA {S,D,L} was 
shown by statistical nalysis to be a transposition complex 
that is significantly different from the more common form 
of TGA {S,D,D}. 
Six anatomic features that were found to be significantly 
more frequent in TGA {S,D,L} than in TGA {S,D,D} 
were as follows: ~ (1) ventricular septal defect, in 96% versus 
15% to 31% (p < 0.01); (2) conal septal malalignment in 
80%, versus 21% (p < 0.01); (3) right ventricular hypopla- 
sia in 50%~ versus 0 (p < 0.01); (4)pulmonary outflow tract 
stenosis in 27%, versus 10% (p < 0.01); (5) ventricular 
malposition such as superoinferior ventricles and criss- 
cross atrioventricular relations in 23%, versus 0% (p < 
0.01); and (6) absent left coronary ostium resulting in 
"single" right coronary artery in 23%, versus 5% (p < 
0.02). 
This is the first study, 1 to our knowledge, in which a 
quantitative mathematical method has been used to de- 
lineate what the TGA {S,D,L} complex really is. 
Nonetheless, our findings and conclusions ( ummarized 
above) should be regarded as approximations. Further 
experience will continue to clarify the various anatomic 
features of the TGA {S,D,L} complex. Again, we thank 
Otero-Coto for his commentary. 
Lucile Houyel, MD 
Richard Van Praagh, MD 
Francois Lacour-Gayet, MD 
Alain Serraf, MD 
Jerome Petit, MD 
Jacqueline Bruniaux, MD 
Claude Planch~, MD 
HOpital Marie-Lannelongue 
Paris, France 
Children's Hospital and Harvard Medical School 
Bostom MA 02115 
REFERENCES 
1. Houyel L, Van Praagh R, Lacour-Gayet F, Serraf A, Petit J, 
Bruniaux J, et al. Transposition ofthe great arteries {S,D,L}: 
pathologic anatomy, diagnosis, and surgical management of a 
newly recognized complex. J Thorac Cardiovasc Surg 1995; 
110:613-24. 
2. Otero-Coto E, Jimenez M, Cabrera A, Deverall PB, Caffarena 
JM. Aortic levo-positions without ventricular inversion. Eur J 
Cardiol 1978;8:523-41. 
3. Otero-Coto E. Levoposiciones a6rticas in inversion ventricular. 
Tesis Doctoral. University of Oviedo (Spain). Servicio de 
Publicaciones. Oviedo 1977:1-15. 
4. Otero-Coto E, Castaneda AR, Caffarena JM, Deverall PB, 
Cabrera A, Quero M. L-Malposed great arteries with situs 
solitus and concordant atrioventricular connection. J Cardio- 
vasc Surg 1982;23:277-86. 
5. Otero-Coto E. Distorsiones de las relaciones atrioventricu- 
lares y ventriculoarteriales. In: Sanchez PA, editor. Cardiolo- 
gia pediatrica: clinica y cirugia. 1st ed. Barcelona: Salvat 
Editores, 1986:561-6. 
6. Melhuish BPP, Van Praagh R. Juxtaposition of the atrial 
appendages, a ign of severe cyanotic congenital heart disease. 
Br Heart J 1968;30:269-84. 
7. Van Praagh R, Weinberg PM, Calder AL, Buckley LFP, Van 
Praagh S. The transposition complexes: How many are there? 
In: Davila JC, editor. Second Henry Ford Hospital interna- 
tional symposium on cardiac surgery. New York: Appleton- 
Century-Crofts, 1977:207-13. 
8. Lincoln C, Hasse J, Anderson RH, Shinebourne E. Surgical 
correction i  complete l votransposition of the great arteries 
with an unusual subaortic ventricular septal defect. Am J 
Cardiol 1976;38:344-51. 
12/8/72122 
Location of the conduction tissue in double-inlet 
left ventricle with leftward rudimentary right 
ventricle 
To the Editor: 
It seems to me that van Son and his colleagues 1 may be 
confused with regard to the location of the atrioventricu- 
lar bundle in hearts with univentricular connection to a 
dominant left ventricle and leftward rudimentary right 
ventricle. They state in their article that hearts with 
{S,L,L} segmental natomy are at risk of surgical heart 
block because "the nonbranching atrioventricular bundle 
courses at the superior-anterior margin of the BVF [bul- 
boventricular foramen]." But this is true only when the 
bundle is viewed through the morphologically eft ventri- 
cle! As we explained in an article by Cheung and associ- 
2 ares, cited by van Son and his colleagues (their reference 
12), when viewed from the rudimentary and incomplete 
right ventricle, the bundle courses posteroinferiorly. Be- 
cause of this, it is always safe to remove a wedge of 
muscular tissue from the apical trabecular septum by 
incising close to the obtuse margin of the ventricular mass 
(Fig. 1). This holds true whether the rudimentary right 
ventricle is right-sided or left-sided. These relationships 
